We investigated the response of water voles to the odours of predators in outdoor enclosures. Water voles were given access to two food cages, one containing the odour of a predator and the other containing no odour, and were videotaped for 22 h. Sheep odour was also used as a control for novel odour. The predators were American mink, Mustela vison, and brown rat, Rattus norvegicus. There was no difference in the voles' response to sheep odour and no odour. The voles entered the treatment cages containing the mink's odour significantly fewer times than they entered the control cages, indicating avoidance of the former. They also gathered less food from, and stayed a shorter time inside, the treatment cages. The voles avoided the mink's odour more than the rat's odour. The fact that the experimental animals had not had previous contact with American mink suggests that the response is innate. These results also suggest that water voles perceived mink as a greater risk than rats, although they avoided odours of both these species.
Recent studies have shown that microtine rodents, particularly field voles, Microtus agrestis, and bank voles, Clethrionomys glareolus, respond to the odour of terrestrial mammal predators by reducing their activity and movements, and by suppressing reproduction (Jedrzejewski et al. 1993; Ylönen 1994; Korpimäki et al. 1996) . Brown rats, Rattus norvegicus, and hedgehogs, Erinaceus europaeus, also reduce their activity and avoid places tainted with odours of predator, specifically fox, Vulpes vulpes, and badger, Meles meles, respectively (Berdoy & Macdonald 1991; Ward et al. 1997) . Mammalian predators, especially mustelids, secrete social odours for intraspecific communication (e.g. Macdonald 1985) . Rodents may detect these odours and perceive a risk of predation, responding to it by altering their behaviour and patterns of distribution with respect to the distribution of predators (Norrdahl & Korpimäki 1995; Ward et al. 1997) . Some evidence also indicates that mammalian prey can distinguish between the odours of predators and nonpredators (Gorman 1984) , although they may respond indiscriminately to any predator's odour even in cases where there has been no previous contact with the predator (Dickman & Doncaster 1984; Weldon 1990) .
Water voles, Arvicola terrestris, are large microtine rodents distributed throughout the Palaearctic region.
Their main mammalian predators include stoats, Mustela erminea, weasels, M. nivalis, polecats, M. putorius, otters, Lutra lutra, and foxes (Ognev 1964; Howes 1977; Wise et al. 1981) , while the introduced American mink, M. vison, has been blamed for the catastrophic decline of the water vole population in Britain (Strachan & Jefferies 1993) .
Although evidence about the responses of bank and field voles to mustelid odours is growing, water voles have not been tested before. Moreover, it is apparent from the literature that the aversion to the odours of predators might not be a general phenomenon (e.g. grey-tailed voles, Microtus canicaudus: Wolff & Davis-Born 1997; woodmice, Apodemus sylvaticus: Gorman 1984). The response of water voles to mustelid odour is particularly worth studying because of their aquatic habits. Unlike voles in Fennoscandia, those in Britain face a less predictable environment in terms of predation pressure, with low populations of predators such as barn owls, Tyto alba, and polecats, no predators that have specialized on water voles, and an expanding population of the generalist American mink. Moreover, the extent to which water voles can gain access to riverbank refuges has been reduced by human-induced habitat modifications in the 20th century.
The majority of the studies dealing with the effect of mammalian odours on rodents have tested carnivore odours. Brown rats have been mentioned as possible predators and/or competitors of water voles, in so far as the voles rarely occur in places already colonized by rats
